Objective: Hsa-miR-148a expression is decreased in OA cartilage, but its functional 21 role in cartilage has never been studied. Therefore, our aim was to investigate the 22 effects of overexpressing hsa-miR-148a on cartilage metabolism of OA chondrocytes. 
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6 is unknown. 1 Typically, studies on the possible involvement of miRNAs in pathological processes 2 start with miRNA screens to identify potential candidates. Previously, screens of 365 3 and 115 miRNAs, respectively, were profiled in normal and OA cartilage (18, 19) . In 4 the scope of performing a more extensive miRNA screen, we found that hsa-miR-5 148a was expressed at 10.6 times lower levels in OA cartilage compared to normal 6 cartilage (unpublished observations), in line with previously published results (19). 7 However, the functional role of hsa-miR-148a in cartilage metabolism or specifically 8 OA has never been studied. Hsa-miR-148a has some predicted targets that are 
7 donors and 4 female donors, the mean age was 65 years (range: 47 years -83 years). 1 OA cartilage was obtained from 3 male and 4 female donors (age 53 to 80, average 69 2 years) undergoing total knee arthroplasty. cDNA was synthesized using TaqMan 
8 supplemented with 10% FBS, 100 U/ml penicillin, 100 µg/ml streptomycin, and 10 1 ng/ml bFGF (R&D, Minneapolis, MN), at 37°C in 5% CO 2 . At confluency, the cells 2 were trypsinized using 0.25% trypsin/EDTA (Gibco) and replated. 3 At passage 2, OA chondrocytes were reverse-transfected with a Pre-mir miRNA 4 precursor for hsa-miR-148a-5p or a Pre-mir miRNA precursor negative control 5 (Ambion) using Lipofectamine RNAiMax (Invitrogen, Carlsbad, CA). The reverse- were retransfected after 1 and 2 weeks of culture on filters.
11
The filters were cultured in DMEM (Gibco) supplemented with 10% FBS, 100 U/ml 12 penicillin, 100 µg/ml streptomycin and 50 µg/ml ascorbate-2-phosphate (Sigma) and 13 culture media were renewed every 3 days. 
Real-time PCR reactions were performed using the To analyse the collagen content, hydroxyproline content was determined in papain 18 digests or medium samples using a modified colorimetric assay (36). In short, freeze- oligonucleotide sequences are listed in Table 2 ). The fragments were cloned M A N U S C R I P T A C C E P T E D In the scope of performing an extensive miRNA screen between normal and OA 7 cartilage, we had found that hsa-miR-148a was expressed about ten times less in OA 8 cartilage compared to normal cartilage. By real-time PCR it was confirmed that hsa-9 miR-148a levels were 9 fold lower in OA cartilage compared to normal cartilage ( 
Overexpression of hsa-miR-148a increases proteoglycan content and decreases
17
proteoglycan release 18 Overexpression of hsa-miR-148a had no effect on ACAN gene expression levels, but 19 did decrease the gene expression levels of the aggrecanase ADAMTS5 (Fig. 2) . The 20 amount of proteoglycans was increased in the tissue generated by hsa-miR-148a 21 overexpressing OA chondrocytes compared to controls (Fig. 4A) , while proteoglycan 22 release into the culture medium was decreased (Fig. 4B ).
23
No difference was found between chondrocytes overexpressing hsa-miR-148a and 24 controls in terms of the total amount of proteoglycans produced, as determined by
adding up the amount found in the deposited matrix at the end of culture period and 1 the total amount released into the medium during culture (Fig. 4C ). The amount of collagen was increased in the matrix deposited by hsa-miR-148a 10 overexpressing OA chondrocytes compared to controls (Fig. 5A ), while the amount of 11 collagen released into the culture medium was decreased (Fig. 5B ).
12
In contrast to the lack of effect on total proteoglycan production, the total amount of 13 collagen produced was increased by hsa-miR-148a overexpressing OA chondrocytes 14 compared to controls (Fig 5C) .
15
Collagenase activity was decreased in the culture medium of the hsa-miR-148a 16 overexpressing OA chondrocytes (Fig. 5D ).
17
To verify whether type II collagen was also specifically upregulated at the protein of miR-148a could increase DNMT1 expression and attenuate DNA hypomethylation. 2 It was suggested that changes in DNA methylation also play a role in the gene 3 expression patterns observed in OA (10), and thus hsa-miR-148a might also modulate 4 cartilage matrix production through a more general DNA methylation-based way.
5
Besides hsa-miR-148a, several other miRNAs are already found to be differentially promotes cartilage production and prevents cartilage degradation and hypertrophy. Conflict of interest 7 The authors declare that they have no competing interests. shown as mean ± SD. ***: p<0.001. 
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